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7KLV� LV�D�FDVH� UHSRUW�RI�DQWHULRU�FKDPEHU� LQIODPPDWLRQ�DIWHU� UHPRYDO�RI�6XSUDPLG5� � LQWUDOXPLQDO�6WHQW�

VXWXUH� XVHG� WR� SUHYHQW� SRVWRSHUDWLYH� RI� K\SRWRQ\� LQ� D� SDWLHQW� ZLWK� QRQ-YDOYHG� *ODXFRPD� GUDLQDJH���

GHYLFH� �*''��� 5HPRYDO� RI� 5LSFRUG� 6XSUDPLG5� � LQWUDOXPLQDO� VWHQW� IURP� JODXFRPD� GUDLQDJH� GHYLFH�

FDXVHG� VXGGHQ� RFXODU� GHFRPSUHVVLRQ� DQG� K\SRWRQ\�� WKLV� LQGXFHG� EUHDNGRZQ� LQ� WKH� EORRG-DTXHRXV�

EDUULHU� �%$%�FDXVLQJ�DQWHULRU�XYHLWLV�DQG�GHSRVLWLRQ�RQ� WKH�DQWHULRU�VXUIDFH�RI� WKH� LQWUDRFXODU� OHQV�� ,Q�

FRQFOXVLRQ�� K\SRWRQ\� IROORZLQJ� UHPRYDO� RI� WKH� LQWUDOXPLQDO� 6XSUDPLG5� � VWHQW� UHVXOW� LQ� LQWUDRFXODU�������

LQIODPPDWLRQ� 

,1752'8&7,21 
� 
,QWUDRFXODU� GDPDJH� FDXVHG� E\� XYHLWLV� FDQ� UHVXOW� LQ�
LQFUHDVHG�LQWUDRFXODU�SUHVVXUH��,23���ZLWK�VXEVHTXHQW�
GDPDJH�WR�WKH�RSWLF�QHUYH�>�@��6HYHUDO�IDFWRUV�PD\�EH�
LQYROYHG� LQ� WKH� SDWKRJHQHVLV� RI� LQIODPPDWRU\��������
JODXFRPD�� LQFOXGLQJ� REVWUXFWLRQ� RI� WKH� WUDEHFXODU�
PHVKZRUN� E\� LQIODPPDWRU\� FHOOV� DQG� SURWHLQV��������
WUDEHFXOLWLV� �LQIODPPDWLRQ� RI� WKH� WUDEHFXODU����������
PHVKZRUN���IRUPDWLRQ�RI�SHULSKHUDO�DQWHULRU�V\QDHFKL�
DH��SRVWHULRU�V\QDHFKLD�OHDGLQJ�WR�SXSLOODU\�EORFN�� LULV�
QHRYDVFXODUL]DWLRQ� DQG� QHRYDVFXODU� JODXFRPD�� DQG�
DQWHULRU� URWDWLRQ� RI� WKH� OHQV-LULV� GLDSKUDJP� >�@���������
$GGLWLRQDOO\�� WKH� XVH� RI� VWHURLGV� WR� FRQWURO� WKH���������
LQIODPPDWRU\�SURFHVV�PD\�FDXVH�VHFRQGDU\�HOHYDWLRQ�
RI� ,23�� ,QIODPPDWLRQ� DVVRFLDWHG� � ,23� HOHYDWLRQ� DQG�
JODXFRPD� PD\� EHFRPH� D� VHYHUH� FRPSOLFDWLRQ� DQG�
FRQWULEXWH�WR�YLVXDO�ORVV�LQ�SDWLHQWV�ZLWK�XYHLWLV�>�@��� 
 
*ODXFRPD� LV� GHILQHG� DV� WKH� SUHVHQFH� RI� HLWKHU������
SDWKRORJLF�FXSSLQJ�RI� WKH�RSWLF�GLVF�DQG�RU�D�JODXFR�
PDWRXV�YLVXDO�ILHOG�GHIHFW�ZLWK�HOHYDWHG�,23�DERYH����
PP�+J�>�@���7KH�RQO\�NQRZQ�PRGLILDEOH�IDFWRU�LV�LQWUD�
RFXODU�SUHVVXUH��,23���7KHUHIRUH�WUHDWPHQW�LV�IRFXVHG�
RQ� ORZHULQJ�,23�WKURXJK�PHGLFDO�RU�VXUJLFDO� WKHUDS\��
6XUJLFDO� WKHUDS\� LV� LQGLFDWHG� ZKHQ� PHGLFDO� RU� ODVHU�
WKHUDSLHV�IDLO�WR�SURYLGH�DGHTXDWH�,23�FRQWURO�WR�VORZ�
GRZQ�WKH�SURJUHVVLYH�RSWLF�QHUYH�GDPDJH�>�@��� 
 

7XEH� VKXQW� VXUJHU\� KDV� D� KLJKHU� VXFFHVV� UDWH�����
FRPSDUHG� WR� WUDEHFXOHFWRP\� GXULQJ� WKH� IROORZ-XS�
SHULRG� >�@�� � ,W� LV� DOVR� LQGLFDWHG� LQ� SDWLHQWV� ZLWK��������
UHIUDFWRU\� JODXFRPD� ZKLFK� KDYH� D� KLJK� ULVN� RI�������
WUDEHFXOHFWRP\� IDLOXUH� >�@�� *ODXFRPD� GUDLQDJH������
GHYLFHV� �*''V�� DUH� FRPSRVHG� RI� D� VLOLFRQH� WXEH�
�����PP׽� LQQHU�GLDPHWHU�� FRQQHFWHG� WR�D� SODWH� WKDW�
GUDLQV�DTXHRXV�KXPRU� IURP� WKH�DQWHULRU�FKDPEHU� WR�
WKH� VXEFRQMXQFWLYDO� VSDFH�� *ODXFRPD� GUDLQDJH�����
GHYLFHV�FDQ�EH�YDOYHG�WR�UHVWULFW�IORZ�EHORZ�D�FHUWDLQ�
OHYHO� RI� ,23�� VXFK� DV� WKH� $KPHG� JODXFRPD� YDOYH�
�1HZ�:RUOG� 0HGLFDO�� 5DQFKR� &XFDPRQJD�� &$��� RU�
QRQ-YDOYHG� VXFK� DV� WKH� ���� PP�� %DHUYHOGW��������
JODXFRPD�LPSODQW��%*,�$EERWW�0HGLFDO�2SWLFV��6DQWD�
$QD��&$�� 
 
6WXGLHV� KDYH� VKRZQ� WKDW� WKH� %*,� KDV� FRPSDUDEOH�
RXWFRPHV�WR�JODXFRPD�ILOWUDWLRQ�VXUJHU\�>�@���7KH�%*,�
UHTXLUHV� WKH� XVH�RI� D� VWHQW� VXWXUH� LQVHUWHG�ZLWKLQ�RU�
DURXQG� WKH� WXEH� OXPHQ� WR� UHVWULFW� WKH� DTXHRXV� IORZ�
LQLWLDOO\� IROORZLQJ�GHYLFH� LQVHUWLRQ� LQ�RUGHU� WR�SUHYHQW�
WKH� LQLWLDO� K\SRWRQ\� 7KH� VWHQW� LV� RIWHQ� UHPRYHG�����
VHYHUDO� PRQWKV� ODWHU� >�@�� � :H� UHSRUW� D� FDVH� RI�������
LQWUDRFXODU� LQIODPPDWLRQ� DIWHU� VXSUDPLG� ULSFRUG�����
UHPRYDO� FDXVLQJ� LQIODPPDWRU\� OHQV� GHSRVLWLRQ� LQ� D�
\RXQJ�PDQ�ZLWK�DGYDQFHG�VWHURLG-LQGXFHG�JODXFRPD�
UHTXLULQJ�%*,�LPSODQWDWLRQ� 
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$� ��-\HDU-ROG� 0DOD\� JHQWOHPDQ�� ZLWK� D� KLVWRU\� RI�
ELODWHUDO� LGLRSDWKLF� DQWHULRU� XYHLWLV� ZDV� UHIHUUHG� WR�
RXU� JODXFRPD� FOLQLF� IRU� IXUWKHU� PDQDJHPHQW�� � 7KH�
SDWLHQW� KDV� JODXFRPD� VHFRQGDU\� WR� DQWHULRU� XYHLWLV��
DQG�LV�DOVR�NQRZQ�WR�EH�D�VWHURLG�UHVSRQGHU�FDXVLQJ�
ELODWHUDO�DGYDQFHG�JODXFRPD��+H�KDV�EHHQ�RQ�WUHDW�
PHQW�IRU�JODXFRPD�LQ�WKH�ODVW����\HDUV� 
 
+H� XQGHUZHQW� WUDEHFXOHFWRP\� VXUJHU\� RQ� WKH� ULJKW�
H\H� WZLFH�DQG� OHIW�H\H�RQFH�� ,QWUDRFXODU�SUHVVXUH� LQ�
WKH� OHIW�H\H�ZDV�FRQWUROOHG�DIWHU� WKH� WUDEHFXOHFWRP\�
WKURXJKRXW��ZKLOH� WKH� ULJKW�H\H�UHTXLUH�PXOWLSOH��)8�
QHHGOLQJ� DQG� DQWLJODXFRPD� PHGLFDWLRQV�� 'HVSLWH�
WKDW� ,23� LQ� WKH� ULJKW� H\H�ZDV�XQFRQWUROOHG�ZLWK� ,23�
DV�KLJK�DV���PP+J� 
 
$�;HQ�WXEH� LQVHUWLRQ�ZDV� LQLWLDOO\�SHUIRUPHG���\HDUV�
SULRU�� 2YHU� D� SHULRG� RI� �� \HDUV� DIWHU� ;HQ� WXEH�������
LQVHUWLRQ�� ,23� LQ� WKH� ULJKW� H\H� ZDV� ZHOO� FRQWUROOHG�
XQWLO� VXEFRQMXQFWLYDO� ILEURVLV� OLPLWV� WKH� ,23� FRQWURO��
GHVSLWH� PXOWLSOH� �)8� QHHGOLQJ� DQG� DQWLJODXFRPD�
PHGLFDWLRQ�� +HQFH�� WKH� GHFLVLRQ� IRU� %DHUYHOGW������

LPSODQWDWLRQ� ZDV�PDGH�� 7KH� LQWUDOXPLQDO� VWHQW� ZDV�
LQVHUWHG� LQWR�WKH�GUDLQDJH�WXEH�XVLQJ�6XSUDPLG5��-��
VXWXUH��7KH�VWHQW�ZDV�UHPRYHG�WKUHH�PRQWKV�ODWHU�WR�
DOORZ�EHWWHU�,23�FRQWURO� 
 
)LYH� PRQWKV� SRVW� VWHQW� UHPRYDO� SDWLHQW� SUHVHQWHG�
ZLWK�D�FRPSODLQW�RI�ZRUVHQLQJ�ULJKW�YLVXDO�DFXLW\��ZLWK�
EHVW-FRUUHFWHG� YLVXDO� DFXLW\� �%&9$�� RI� ������ D� GURS�
IURP� ������ ([DPLQDWLRQ� VKRZHG� PXOWLSOH� GHSRVLWV�
DQG� ILEULQ� RQ� WKH� DQWHULRU� VXUIDFH� RI� KLV� LQWUDRFXODU�
OHQV��ZLWK�D�VLJQLILFDQW�SUHVHQFH�RI�JLDQW�FHOOV��)LJXUH�
����+RZHYHU��QR�DQWHULRU�FKDPEHU�FHOOV�RU�IODUH�ZHUH�
REVHUYHG�� 7KH� ,23�ZDV� ��PP�+J�� 7RSLFDO� FRUWLFR�
VWHURLG��GH[DPHWKDVRQH�������IRXU�WLPHV�D�GD\�ZDV�
VWDUWHG�WR�WUHDW�WKH�LQIODPPDWLRQ� 
 
2Q�D�VXEVHTXHQW�YLVLW�WR�WKH�H\H�FOLQLF���ZHHNV�ODWHU��
WKH� SDWLHQW� FODLPHG� WKDW� KLV� ULJKW� YLVLRQ� ZDV� EHWWHU��
+LV� ULJKW� %&9$� LPSURYHG� WR� ������ 7KH� GHSRVLWV� RQ�
WKH� DQWHULRU� VXUIDFH� RI� WKH� LQWUDRFXODU� OHQV� ZHUH����
QRWDEO\� OHVVHU� �� )LJXUH� �D��� 7KHUH� ZDV� QR� DQWHULRU�
FKDPEHU� FHOOV� RU� IODUH�� +LV� ULJKW� %&9$� IXUWKHU�������
LPSURYHG� WR� ������ VOLJKWO\� OHVV� WKDQ� KLV� EHVW� YLVXDO�
DFXLW\���ZHHNV�ODWHU��)LJXUH��E�� 

)LJXUH��E���1RWDEOH�OHVVHU�GHSRVLWV�RQ�WKH�DQWHULRU�
VXUIDFH�RI�WKH�LQWUDRFXODU�OHQV� 

)LJXUH��D��,PSURYHG�LQWUDRFXODU�LQIODPPDWLRQ�ZLWK��OHVV�GHSRVLWV�
RQ�WKH�DQWHULRU�VXUIDFH�RI�WKH�LQWUDRFXODU�OHQV� 

)LJXUH����3UHVHQFH�RI�GHSRVLW�DQG�ILEULQ�RQ�WKH�DQWHULRU�LQWUD�RFXODU�OHQV� 
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7KLV� FDVH� UHSRUW� KLJKOLJKWV� WKH� RFFXUUHQFH� RI����������
LQWUDRFXODU� LQIODPPDWLRQ� DQG� LQWUDRFXODU� OHQV�GHSRVLW�
LQGXFHG� E\� UHPRYDO� RI� VXSUDPLG� VWHQW� IURP� WKH�
%DHUYHOGW� WXEH� XVLQJ� D� ULSFRUG� WHFKQLTXH��:H� WKLQN�
WKLV�LV�SUREDEO\�DWWULEXWHG�E\�WKH�GLVWXUEDQFH�LQ�EORRG�
RFXODU�EDUULHU�LQGXFHG�E\�WKH�UHPRYDO�RI�WKH�VXSUDPLG�
VWHQW� ZKLFK� FDXVHG� UHODWLYH� K\SRWRQ\�� 7KH� EORRG-
RFXODU� EDUULHU� FRQVLVWV� RI� EORRG� DTXHRXV� EDUULHU�
�%$%�� DQG� EORRG-UHWLQDO� EDUULHU�� %5%��� 7KH� %$%� LV�
FRPSRVHG� RI� WKH� HQGRWKHOLDO� FHOOV� RI� WKH� EORRG�������
YHVVHOV�LQ�WKH�LULV�DQG�WKH�QRQ-SLJPHQWHG�FHOO�OD\HU�RI�
WKH� FLOLDU\� HSLWKHOLXP� >�@�� � 7KH� %ORRG� UHWLQDO� EDUULHU�
�%5%�� LV� IRUPHG� E\� WLJKW� MXQFWLRQV� EHWZHHQ� WKH������
HQGRWKHOLDO�FHOOV�RI�WKH�UHWLQDO�YHVVHOV��WKH�LQQHU�%5%��
DQG� E\� VLPLODU� WLJKW� MXQFWLRQV� LQ� WKH� UHWLQDO� SLJPHQW�
HSLWKHOLXP��WKH�RXWHU�%5%��>�@�� 
 
2FXODU� K\SRWRQ\� LV� NQRZQ� WR� FDXVH� D� EUHDNGRZQ�RI�
WKH�EORRG-DTXHRXV�EDUULHU�E\�WKH�RSHQLQJ�RI�WKH�QRQ-
IHQHVWUDWHG� HQGRWKHOLDO� OD\HU� RI� WKH� LULV� YHVVHOV� DQG�
WKH� LQWHUFHOOXODU� MXQFWLRQV� RI� WKH� FLOLDU\� ERG\���������
DORQJVLGH�DQ� LQFUHDVH� LQ�HSLVFOHUDO�YHQRXV�SUHVVXUH��
,Q�DGGLWLRQ��RFXODU�K\SRWRQ\�OHDGV�WR�DOWHUDWLRQV�LQ�WKH�
LQWHUFHOOXODU� WLJKW� MXQFWLRQV� RI� WKH� 53(� DQG� YDVFXODU�
HQGRWKHOLDO�FHOOV��UHVXOWLQJ�LQ�D�EUHDNGRZQ�RI�ERWK�WKH�
LQQHU�DQG�RXWHU�EORRG-UHWLQDO�EDUULHUV�>�@�� 
 
7KH� EUHDNGRZQ� RI� EORRG-RFXODU� EDUULHUV� DOORZV������
LQIODPPDWRU\� PHGLDWRUV�� FHOOV� DQG� SURWHLQV� WR� HQWHU�
LQWR� LQWUDRFXODU� FKDPEHUV� DQG� RFXODU� WLVVXHV�� (\HV�
ZLWK� DQWHULRU� XYHLWLV� KDYH� D� UHGXFWLRQ� RI� WKH�����������
LQWHUFHOOXODU� MXQFWLRQV� LQ� WKH� FLOLDU\� HSLWKHOLXP�� ,Q����
DGGLWLRQ�� MXQFWLRQDO� GLVUXSWLRQV�� OLNHO\� UHVXOWLQJ� LQ� DQ�
LQFUHDVH�LQ�YDVFXODU�SHUPHDELOLW\�KDYH�EHHQ�IRXQG�LQ�
LQWHU-HQGRWKHOLDO� MXQFWLRQV� RI� WKH� LULV� YHVVHOV� LQ� WKH�
H\HV� >�@�� 0DFURSKDJHV�� SRO\PRUSKRQXFOHDU�����������
OHXNRF\WHV� DQG� O\PSKRF\WHV� FDQ� WKXV� HOLFLW� WKH������
LQIODPPDWRU\� UHVSRQVH� DQG� SOD\� D� NH\� UROH� LQ� WKH���
LQLWLDWLRQ�RI�WKH�XYHLWLV�SURFHVV�>�@�� 
 
'HSRVLWV� IRUP� RQ� WKH� LQWUDRFXODU� OHQV� LQ� RXU� FDVH��
ZHUH� OLNHO\�JLDQW�FHOOV��YLVLEOH�RQ�VOLW� ODPSV�DV�VKDUS��
URXQG��RU�RYDO�VSRWV�ZLWK�RU�ZLWKRXW�SLJPHQWDWLRQ�>�@��
2I� QRWH�� D� JRRG� UHVSRQVH� ZDV� VHHQ� LQ� WKLV� SDWLHQW�
WRZDUGV� WRSLFDO� VWHURLGV� LQ� UHVROYLQJ� WKH� LQWUDRFXODU�
OHQV� GHSRVLW�� DV� WRSLFDO� FRUWLFRVWHURLGV� KDYH� EHHQ�
VKRZQ� WR� IDFLOLWDWH� DQG� LPSURYH� WKH� EORRG� DTXHRXV�
EDUULHU� >��@�� 7KH� XVH� RI� WRSLFDO� FRUWLFRVWHURLGV� DV�
SURSK\OD[LV� SULRU� LQWUDOXPLQDO� VWHQW� UHPRYDO� LV� KLJKO\�
UHFRPPHQGHG� WR� UHGXFH� WKH� SRVVLEOH� LQIODPPDWLRQ�
IROORZLQJ� WKH� SURFHGXUH� ZKLFK� FRXOG� ZRUVHQ� WKH����
YLVXDO�RXWFRPH� 

5()(5(1&(6 
 
�� 3DQHN�:&�� +ROODQG�*1�� /HH�'$�� &KULVWHQVHQ�

5(�� *ODXFRPD� LQ� SDWLHQWV� ZLWK� XYHLWLV�� %U� -�
2SKWKDOPRO�� ��������������-����� GRL���������
EMR��������� 

�� 'LQ�10�� ,VD�+��7D\ORU�65��%DUWRQ�.��/LJKWPDQ�
6/�� ,QWUDRFXODU� SUHVVXUH� HOHYDWLRQ� LQ� XYHLWLV��
([SHUW� 5HY� 2SKWKDOPRO�� ������������-����
GRL���������HRS������ 

�� 1HUL� 3�� $]XDUD-%ODQFR� $�� )RUUHVWHU� -9�� ,QFL�
GHQFH� RI� *ODXFRPD� LQ� 3DWLHQWV� ZLWK� 8YHLWLV�� -�
*ODXFRPD�� ��������������-�����
GRL������������LMJ������������������G� 

�� 0HUD\R-/ORYHV�-��3RZHU�:-��5RGULJXH]�$��3HG�
UR]D-6HUHV�0��)RVWHU�&6��6HFRQGDU\�*ODXFRPD�
LQ� 3DWLHQWV� ZLWK� 8YHLWLV�� 2SKWKDOPRORJLFD��
���������������-�����GRL������������������ 

�� 3DWHO�6��3DVTXDOH�/5��*ODXFRPD�'UDLQDJH�'H�
YLFHV�� $�5HYLHZ� RI� WKH�3DVW��3UHVHQW�� DQG�)X�
WXUH��6HPLQ�2SKWKDOPRO�����������-������-�����
GRL����������������������������� 

�� /HH�50+�� %RXUHPHO� <�� (DPHV� ,�� %URFFKLQL� 6��
.KDZ�37��$�&DVH�5HSRUW�RI�&RPSOHWH�%ORFNDJH�
RI�D�%DHUYHOGW�*ODXFRPD� ,PSODQW�)ROORZLQJ� ,Q�
VHUWLRQ�RI�D��-��6XSUDPLG�6XWXUH��-�*ODXFRPD��
�����������H��-H���� GRL���������
,-*����������������� 

�� &KHQ� 06�� +RX� 3.�� 7DL� 7<�� /LQ� %-�� %ORRG-
2FXODU�%DUULHUV��7]X�&KL�0HG�-���������������-
����GRL���������6����-�������������-; 

�� 7HVWL�,��$GGLVRQ�3��1RODQ�:��3DYHVLR�&��6HYHUH�
+\SRWRQ\-LQGXFHG� ,QWUDRFXODU� ,QIODPPDWLRQ� DI�
WHU�5HPRYDO� RI�5LSFRUG�6XWXUH� IURP�D�*ODXFR�
PD� 'UDLQDJH� 'HYLFH� LQ� 8YHLWLV� 3DWLHQW�� 2FXO�
,PPXQRO� ,QIODPP�� 3XEOLVKHG� RQOLQH� $SULO� ���
������-���GRL������������������������������ 

�� 6KDK�$��5DR�&��.XPDU�.��*HRUJH�5��'XWWD�0D�
MXPGHU�3��,QIODPPDWRU\�GHSRVLWV�RQ�WKH�IROGDEOH�
LQWUDRFXODU� OHQV�� ,QGLDQ� -� 2SKWKDOPRO�� �������
���������GRL���������LMR�,-2B����B�� 

��� 2FFKLXWWR�0/��)UHLWDV�)5��0DUDQKDR�5&��&RVWD�
93��%UHDNGRZQ�RI�WKH�%ORRG-2FXODU�%DUULHU�DV�D�
6WUDWHJ\�IRU�WKH�6\VWHPLF�8VH�RI�1DQRV\VWHPV��
3KDUPDFHXWLFV�� �������������-�����
GRL���������SKDUPDFHXWLFV������� 

 


